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PROBLEM TO BE SOLVED: To obtain the subject 
composition useful as a coating material or the like 
capable of forming a fluorine-containing gelatinous 
hardened product excellent in chemical resistance and 
solvent resistance and having low moisture permeability 
by together using plural number of linear perfluoro 
compounds whose numbers of contained alkenyl groups 
are different from each other. 
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SOLUTION: This hardening composition is composed of 

(A) a linear perfluoro compound containing two or more 
alkenyl groups (Z 1 ) in the molecule and having a 
perfluoro structure (Z 2 ) in the main chain {e.g. a 
compound of formula I [X is CH 2 , CH 2 O t CH 2 OCH 2 or 
the like; R f 1 is a perfluoro(oxy)alkylene; (a)=0, 1]}, 

(B) a linear perfluoro compound containing one Z 1 in 
the molecule and having Z 2 in the main chain {e.g. a 


Kf 2 -(Xk 


-CH^CH* 


TI 



compound of formula II [R f 2 is a perfluoro(oxy)alkyl]}, 
(C) an organosilicon compound having two or more 
hydroxyl groups in the molecule and (D) a platinum group 
metal catalyst. When hardened, this composition gives a 
gelatinous hardened product having a rate of penetration 



<i9)0#bh*?w (jp> 02) & 4# & $i (a) (nwmm&m&n 

116685 

(43)iiB5B ¥fiRlHP(1999)4J327B 



<51)Inta 8 «B>J§2# F I 

C0 8G 77/46 C0 8G 77/46 

65/48 65/48 



2 FD (£10fO 





»H¥9 - 293401 


(7DHHA 


000002060 












9 *p(1997)10fi9B 




3KSCffiT«taKA^»r=:TS 6*1^ 
















































»JUWWcW«#Hir* i * t Afi 1 SJftlO 






















<74)ftHA 





(54) 



(57) QBft] 

mj&ffl ffimmmmi.. (a) iwxtorfrv 

n-ffr£% (c) 2^@jgU:(DH Fa u ;i/g&;&-rs^$S 

So -£<^;Wg-ffc»*#tAg(AS™ D-1403) 1-2 0 0 



(2) 



11-116685 



10 



20 



1 

[ft i J (a) i < t *> 2 moyy^T- 

(B) i i McDT^i/^^bS*:-^ U fio^il 

(C) 1 4H^K'J>fc < fct>2{@(Z)t Koi^'J MSbM* 

(D) e^^M^ft^^^bT^^Sftffifi^o 

ASCASTM D-1403) 1 ~ 2 0 0 ©4*;W£fb4&, 
[0 0 0 1] 

m©m^5*s»sf] mmm, mm 

[0 0 0 2] 

imw&m ^)^-y^hs<Dfjmim\i. torn 
mmt. mk£*m*v> : b(z>tftat>nx\,^. 

□ i/U;b (SiH) S&tt6^M;A>f Kd^i> 

m*tf^xv)\m\M*m&*><DiMmx&& <mm 

56-143241-S§-£$& ^62-3959^^6, p?63-35655-S§-£: 
H. ra63-33475-^#M» . 
[0 0 0 3] 

CH 2 =CH-(X) a - Rf Hx) 
[5S#, XliSft&lC-Ofe-, -CH 2 0-, -CH 2 OCH 2 - 
Xtt -Y-NRl-00- MSU Ytt-CH 2 -X« 40 
[0 0 0 7] 

Wbi] 



30 



CH. 



CH. 



[0 0 0 8] T'&'J, Rltt*3WB?\ XttH&KttHNB 



U >*®JfflWSK>, *#XttSB«UC#UTW«H. &Mb 

[0 0 04] 

&BteS-t*fe«>. «**»TLfclSSI. ^-^0tU 

t, < £ % 2<@<?>7;u>r-;i/*£^-t£iia^A 
tiittcmmfgmmmKm<Dmzm%x-g&z t 

[0 0 0 5] gP%*#SWi, (A) l#ttK'P&<£* 

m&zmirzjmvv*--7K*nit&fa (b)i#^4> 
ummm^^mm^-y^u^t^m, (c)i^ 

*fb^«. &tf(D)B^K6«3W!iaKS:*&LT«!*« 

(ASTMD-1403) 1~2 0 0©^A<«-fb^£*l#;-?-£= 
[0 0 0 6] 

& < 1 1) 2 moTAT-frmz-sm u K-o^mz^- 

5. (A)jE&fr<Z>A*-7;i/*D'fb^tt, ZKDlfifig^CD^ 

i©<ko^-7;i/^-afb-^)iiLT 
fct m«Tfa-l^(i)T'3t$n-S> : fo©*We)n 

HBK (1) : 

a -CH=CH 2 •••(!) 
R&TVJmX*2b&. ) , Rf lJi=H&0Vt-7;i'#n7 

32fC0X«lT*$>So 3 

-89^; (1) IC&WT, Rf iT'SStl^ZlffiODA-^ 
;i/^nT;i/^rW>Si:LT{±Tfe-^(la) : 
-c m F 2iD - * * * ( la ) 

-SS^(lb) : 



(3) tffim-l 1-116685 

3 4 
[0 0 0 9] * * [it 2] 

-(CFOCF 3 )»-(CF0r-(CF,OCF),- • • ■ (lb) 
I I 
Y Y 

(fiL^ Y\ty y mm? Xfci-CF »£. p, Q 9 r«p£l, q>K 2<p + 

q^200.^C2^p + qg!10. 0Srg6$»Jlt^fifttSSo ) . 

HBW(lc) : * Mfc3] 

[0 0 10] ^ 

-CF 5 CF»OCFt-(CF0CF«) > -(CF0r-(CF»0CF)t.CF»OCF.CFz- • • - (lc) 

I I 
CF 3 CF a 

({H U r, s, t & 0 £ r £ 6, s^0 s t > 0, 0Ss-ft$ 2 0 0, ^ 
fc2^s + t < 1 1 0*I£t51ftTfeSo ) . 



-fcWld) : ★ Hb4] 

[0011] ★ 

-CF-(OCFCF t )u-(OCF0v-OCF- • • • (Id) 
I f I 
Y Y Y 

(lb, Ytt7 vJRJH^Xtt-CFaK. u, vlillu^lOO, 1 <v£5 0 



-CF2CF2-(0CF2CF 2 CF2) r OCF 2 CF2- ■ • ■ (le) [0 0 12] 

«BU wttlgw^ 1 0 0 &«J£t-&«RTf»6o ) Mb 5] 

-*« (i) cswc, Rf ^(Dmmnhxitrmo) #30 



-C<F.-. -C«Fi=-, .(CFOCFOa-(CFtOCF).- (n, mt±s *^U±®8»Tv 
I I J&On + m= 2 - 2 00) , 

CF. CF, 

.CF*CF*OCF*(CF0»CF a OCF I CF»-, 

-CF 2 CFi0CF 8 CF0CF=(CF 2 )*CF 3 0CFCF J 0CF s CF:- f 

I I 

CF, CF, 
-CFz(0CF»CF,M0CF»).0CF 2 - (n, mt*£* 1-10 0 <D&gt) , 

-CF(OCFCF a ).(OCF fl ).OCF. (n, m\*&* 1-10 0©&») , 

CFa CFa CF. 

-CF,CF,(OCP,CF,CF.).OCF,CF»- ( nt± 5 ~ 1 0 0 (0SISO 



[0013] it, -jkss (i) tp(DT)^-jvmnv mmsMzmfflg&LT^Tb^u 



(4) 



11-116685 



£5. [0 0 15] 

[ooi4] *mi(»ti5&M>z&g>> •KvT-'f y 

So Z.0)£^tSL%m^ (A)j£#(D!f&K (2 51C) it 

5~i oo,ooocp©«gffltc&ez:t*«M*L<, 

Rf 2-(x) a -CH=CH 2 

*r*/7)v*;im (-mort-yMutfv*.— [0 0 1 6] 

T*&£= ] C-ft 6] 

-$5£ (2) {cfev^r, Rf2T'^$ti€>— mvA-yji 

*a7fr*r)mt bTi±. TfE-fl£i£(2a) : 
CmF2in+l- • • 1 (2a) 

(fit, rrUil~2 0©ggfc, $J*b<te2~l 0©S 
IfcT'&S. ) T*^^tl-&*;CD*W*bV\ H3b<Rf 2 T- 20 

WU TfB-«(2b) > R.t>*(2c)T'^$4a-5 : fe©AW*b 5K 



(B) tfa»<oitaftlfc>t- yjwzHt&fo 

itSr^-TSitm^^-^^nft-^T**)^. (B)j£# 



(2) 



F-(CFCF.O).-CF- • • • (2b) 

I I 
CF. CF. 
(<SL. pli 1 W±(08»-eSi. ) 



-fl$5$(2c) : 
[0 0 17] 

Mb 7] 



F-(CFCF,0),-CFCF,OCF,CF=- • • • (2c) 

I I 
CF, CF » 



-jBW (2) {Cfc^T, Rf2© btli, TIB© ★ [0 0 18] 
aiflW&ftS. ★ [ft 8] 

CF.-, C.F.T-, F-(CFCF,0).CF- (n&2~200<D!SffiO 
I I 
CFo CF, 

F-(CFCF.O).-CFCFsOCF,CF 3 - (nli 2 ~ 2 0 0 ffiS&) 
I I 
CF. CF, 



[0 0 19] (2) ^(DTfrV-^mhh 

Wt-m#. (2) lc33^TXT**$tlS^ffl5©3g*gS$: 
^LTil^LT^T*»«fc^. -«5$ (2) <Z>(B)f£#fi 

[0 0 2 0] fcfc, (B)j&fr©!&!iJg (2 51C) =fo, (A)j£ 
^©^•tl^bafi*^. 5~1 00,000cpffl|S 
a,c&&z:£:#M:£b<. *fc(B)flt»-fcbTtt. Sflfifc 

*Sti©«Bfl-*-*£fc;Wg»Lv\, (B)J&9-<Z>BB£* 
CA)J««-1 0 1 0-3 0 OSftfflStf 



[0 0 2 1] (Q^Ojgg^fgfb^ 

40 #Wlc*i>fc<i;*i2«Dfc Ka*>u;i/ (s i h) g£ 

li. / >^<i: : fo2M©t: KaS/UA/ (SiH) Soflk 
cd/n*- P7h¥ S/TVi/^f b>S (— ffico/i- 

^i/T^;uS&^-rsc:t*W*bv\ t KDS/U 
;i^(i^-^*ag{c^Sf.53i:*W*b^. ^'T-M 

50 fEHffiCD«&gCD ~ffiCD>'\'-7;i/^-PT>'l' :a rU'> 



(5) tffim- 1 1-1 1 6 6 8 5 

7 8 

-C,nF2Di- •••(3a) Uymt. LT«> Ti3-#*3£(3b) : 

«HU mlJl~20<Z)Sm #*b<&2~l Off® [0022] 

-(CFOCFO.-(CF.OCF)-- • • • (3b) 
I I 
CF, CF. 

[0 0 2 3] T'^SftSfcOTjbW'&nS. #(C>!r-r^ 10*-JB5£(3c)&tf(3d) : 
M-T-tOi^UfettSBiifiiiO^ISfcbT, TSBH»5S:(3 [0 0 2 4] 
c)%.m3d)X'mZtl&i)<D$:mif2>Z.ttf?%2>. X [ft 10] 



R' O OR' 

I It II I 
-R»-N-C-Rf-C-N-R»- • • -(3c), 

-R»- Rt'-R'- • • • (3d) 

h5^^-u>3is ^^--y-^ u >«^©7';u* i/ >as. rzf7 3L-v >mm<o 

7 'J - W >S§CKli 1 ~ 6 fO - f gft*iS, Xtt 
CH» 

-R«-Si-^(^f (R«l±KsRSt2~ 6©-«^(b7fcaS) » 
CH 3 

ttJSSfSS 1 ~ l 4 ®=fii£{b*Xi£ ; R'tt*fSSH^ Xfiifcf|S& 1 ~ l 

o. »a l <» i ~8> rci ~ s<?>-mm.fc*mm ■, & n n,>its mEtm 



[0 0 2 5] liufE— fiffCDfi&aOQ? - ^ — fiffOA *Hffi<£>g$S<£>-?^ -~m(Drt-7JU*atti/7J\/3r 

-7;^D7;b^;bSilLTJ±, TKHKS(3e) : JlMtLXte. TSBs£(3f) : 

CmF2m+l- • • • (3e) [0 0 2 6] 

«BU mtil~2 0CD^ »*U<«2~1 0©1E CflS 1 1 3 

F-/CFCF.oYcF- • • • (3£) 
\CF. I CF. 

(al, xai-vio. Sf$u<tt i ~5 ©sar-**. ) 



[0027] *>W e>tl*>. 4*(C*>r *BWC|g£ G£ [0028] 
f^SHffi<Z>8#l*£ UT, TSB-fi9^(3g)S^(3h) T'tj* Wfc 1 2] 



(6) #fUPPl 1-1 1 668 5 

10 



Rf 4.R2_ . • • (3g), 

O R* 
II I 

Rf'-C-N-R*- - - • <3h) 



[0 0 2 9] (C)«^fCj3»6^?*(D^>f«R *;i«5:*tc 

^ttWCRBSS*l**©Ttt&^^ 4~2 Oggfctf [0 0 3 0] 

#*U\, BU:©J:^ft«t^>f»b^WD*iW!*:T Htl 3] 



tye tye 
Z-CHaCHa-Si Me Q Q Me /-^-SiCHaCHa-Z 



le 



(n, m«s §^IW±CD1&T> lon+m=2-50^iJIU Ztt 

KSi0) 3 .Si0-i *^1"o ) x 
rite Me I 



[0 0 3 1] & * Htl 4] 

Ph O O Ph 

I II II I 

Z-(CHa)3-N- C-(CFOCF a )n-(CPaOCF)m-C- N(CHs)3-Z 
1 I 
CPs CFs 

(n, m&> »^ltt±OMt, ton + m=2-50?:«ai, Ztt±K 

[0 0 3 2] ★ ★ Htl 5] 

Me Me 
I I 
(HSiO)3Si-(CHj)a-(CFOCF2)n-(CF20CF)m-(CH 2 )2.Si(OSiH)3 
III I 
Me CF 3 CFs Me 

(ii, mtt, 1 tt±©«T, lon+m=2-50^i«U Zfcfc±£ 



[00 3 3] 



Htl 6] 



(7) 4#F?B¥ 1 1-1 1 6 6 8 5 

11 12 



Me Me 
I I 
(HSiO)sSi-(CHa)j-CftFi2.(CH 3 )2-Si(OSiH)3 
I ! 

Me Me 



Z-(CHi)s-C6Fi2-(CH*)3-Z 
[0034] *io* Mbi 7] 



Me Me Me Me 

II I I 

[C8Fi7(CH2)8SiO](HSiO)aSi-(CH2)2C6F 18 (CH 2 )2-Si(OSiH)2lOSi(CHi)3 CaFir] % 



I 

Me 



Me 



I 

Me 



Me 



Z'-CC^S-CeF^CJ^S-Z' 

( V tt 

Ph O 
1 " 

H \ (CHj)3-N-C-9F(OCF 2 CF)2-F 
III CF 3 CFa j 

rf-SiO-ksiO — siOn ) 

1 1 

\Me /s Me 



[0 0 3 5] Ztlb<Dit^tm&?Xit2m&JM& 

(a), mmf&ftvmmKrt-yjrtuitimizttLziiQ 30 

tp<D b: Kn >> u W*> s i HS©4^»* b < « 

0. 2~2. 0^;k 5S{C^*L/<(i0. 5~1. 3^ 

[0 0 3 6] ®mft<D&m&M&tm 40 
#»c&ffl a *is (d) a^^^$», 

(A), (B)M^*©T;u^r-;t^i:(c)^cf(Z)b kd 

i/u;i^^©r5©^sjctsS:{Ei-r-5ft^T'feSo a& 

JVVQlx. A5^?A^©a^^Xl;^*iiD<D<b 
>i:o^;2/'J^, 7)\ss.-}-. Jj—fty^ommzs 50 



*£JUNK£l/rtt. RhCl(PPh 3 ) 3 , RhCl(C0)(PPh 3 ) 2 , 
Ru 3 (C0)i 2 , IrCl(C0)(PPh 3 ) 2 , Pd(PPh 3 ) 4 Phtt 

7*-jmt&et. mmmmzz. &ji<D&t>*& 
wtctiawtci), (b)s (c)3^o-&itfticjttu 0. 

1~1 0 0 p prntfe^. 
[0037] jgjggjS£gj 
*«W®«B«fWct4. ±!3(A)~(D)^J«^fcfe-eixe 

m mcff-*y. tmtu^vu m&rtr***/? 

[0038] iifc, jJ<u^^;i/tr^;i/i/a^r-9->39K^b 
7-tz*i/>fl^& ««S»Hb-&^<Dffl^W^O 

[0039] y;wg*b%«& 



(8) 

13 

i&RfcU ^ftWlCli. ASTM D-14 03 (1/4 

a-y) (cfctf£#tAiK#i~2OOGD%0x m^tJ 

itmommt. *m$mm*m$&m^\H\z : &A-tz> 

5. Zl©^CDA^ra(i> ilS 6 0-1 5 0"C(Z)ig^ 
T* 3 0-1 8 0#IBHIflre&*. 
[0 0 4 0] fcfc, ±IB(A), (0. (D)©3j*a-£ttT? 

U^4l*WS8tc^*v^«fc-5«dl (0. 2^;i/7fcii) T*B2 
»r z:©^ ffi(D0. 8=e;i/£jSS*.SBSK 



<8ffi¥-l 1-1 1 6 6 8 5 

14 

«fc-5fc, jEtcwri^fe^frefflasnfjcfev^Tti. (b) 

S^«fj|BCD«gffl (»*L<«0. 2-2. 0=EA. ii: 
#*L<ti0. 5-1. 3^1/) K&Z&otemxmei 

[004 1] 

Sr^U Me, Vi, P h tt-f-n-Ttl^ ^WSf. 

7i-;H&^U *fe«5S«^T2 5TCT?©ffiT* 

(I): 
[0 04 2] 
Hfcl 8] 



Me Me 0 0 Me Me 

I I II II I I 

Vi-Si-^X-N- C-(CF0CFs) n -(CF20CF) m -C- N-v^S-Si-Vi (I) 

i iy) I I IQJl 

Me CFs CFs Me 



"e*a*l6ttKl4 00cSt©jKUV-60W; (B) [0 04 3] 

ri^jtjRK/^-^^n-ffc^ftfc LT, TIB^(II) : *30 Mb 1 9] 



O Me Me 
II I I ■ 

F-(CFCF20)L-CF-C-N v ^> r SiVi (II) 
I I IQJ I 

CFs CFs Me 



[0 04 4] Tf«Sn*«SK6 00cSt©>Kyv-4 *wn?3. 0£S%) ; MQ)«»«)««r>f iHbS- 
0g(J;X^-;b^^O^-b-y-;i/CiD5 0%h;i/X>^ mtLX. T8ffi*(III) : 
8*0. 048P; (D)^^a^fifefe»SKKi:bT, &{b 40 [0 0 4 5] 

a^S? • ^x;i^>n*-9->$ttt©x* y -;i4&$ (£&* Kb2 o] 

Me Me Me Me 

II II 
[C8Fn(CH03SiO](HSiO) 2 Si-(CHi) 2 C 6 Fi2(CH2)a-Si(OSiH)2[OSi(CHa)3 CeFn] 
f I I I 

Me Me Me Me 

(III) 



[0 04 6] T^M^^ii/D^l 1. OS tZZ. W-AS6 5 (ASTM D-1 4 03 1/4 

fc« ZLVmmZ: 1 5 01CT* 1 WfHft^LTaMfcS-Brfc 50 HJg«|2 



(9) 1 1-1 1 6 6 8 5 

15 16 

S;(i)©jKUv-cDfta^s:(ii)a)^uv-(D*$:#^ * [0047] 

50SP£U B.o^(III)©^7y^D^r-y->l 1. Hfc2 1] 

o»£T8B«(iv) : * 




(m, a tt#* 1 U(±OSiS:-C% 5.0m+n = 3 5) 



[004 8] T^3tlS^>'^^n^-y->2 4gI5}C^ 

immmzwmu zaymmzmmmi ammo, 

S(I)CDjKU-7-©4$:1 OOgptU 5$(II)©3KUV 
£2. 5gp£ htcmtmm 1 fcHC#?£-eA°-7;i,;*- 

12 



[0049] 
Kb2 2] 



Me 



'Me\ 
I 

ViSiO— tSiO 



I 

Me 



I 

Me/ 



Me 
I 

-SiVi 
I 

Me 



(V) 



(HI,, nli 1 £i_h<7?SE#-C\ 15 0) 

T^3*V2>!f!&gl 000cStffl!XU7-4 OgPil, 
(II)©;KUv-<Z>f^J{CTfE3£(VI) : 

[00 50] 

[<t2 3] 



5* 



30 



40 



Me /Me\ Me 
I I I 

ViSiO— [SiO SiMe 

I I I 

Me \Me >n Me 



(VI) 



1?3t2*v£>)ffiS7 0 0 c S t (DjKU V- 6 OgUfcfflW 

[0 0 5 1] 
Kfc2 4] 



/ MA / Me\ 

1 1 
HSiO - SiCHaCHiSi- OSiH 

1 \ 1 

\ Me/ 3 \ Me/s 



(VII) 



[0052] £0. 6%m^t~mz. mmmi amcx 

[0053] mmm.- mm&mimmfmi-zjk 
x*mm 1 ~ 2 <D&mm>zw& 35mm, isism 

&miRxm&izAH. 2 5VX1 2\%®mmu *<d 

$L 1 (C^fo 

[0 0 54] 
[£*1] 



17 



(10) 



!RW1 1- 1 1 66 8 5 

18 





1 


mm" at *> 


W- mft (M 1 




mm mm ^ 


■ litnt 

<*) 


<%> 


(*) 




4 


2 


2 


> 1 0 0 




2 


2 


2 


> 1 0 0 




0 


0 


1 


1 5 




2 


2 


2 


8 8 


£ d a 


8 


6 


6 


> 1 0 0 




3 


2 


2 


7 3 




6 


3 


4 


> I 0 0 




0 


0 


1 


2 0 




3 


1 


5 


4 8 




0 


0 


2 


5 3 




0 


0 


2 


3 4 



[0055] *ioig)it*e>. mfaMi%.tf2omm!) 

[0056] BAffiftM] ±mt ffm&X^xis*- is 
\Z7UV-t— hFC-7 7 (£&3Mj±(D7yiii"fbgt#C 

KHHHLfctft. 7 0 TCT' 2 4 «ffi|^WTi«t!IS:^a 

©y;W8MBftn*tt- 1 l%T'&o£(DtC*fU JtK^Jl 



[0 0 5 7] 

STM D-1403) f 1~2 00) ^fiTT-S^ £tfT*£&o 

jjraacjiyjiHfiWftfflKfbjSafett^, «ft*w*» 



